Keywords: maternal effect mussel oviposition site cue reproduction Rhodeus sexual conflict Oviposition decisions can have important fitness consequences for offspring. We investigated the responses of European bitterling, Rhodeus amarus, a freshwater fish that spawns in the gills of living unionid mussels, to oviposition site cues. Using an artificial mussel, we manipulated the flow velocity, dissolved oxygen concentration and odour cues of mussels presented to pairs of R. amarus. Females responded positively to mussel odour and to dissolved oxygen cues. Male response was dependent on mussel odour and the flow velocity of water emerging from the artificial mussel. These responses are potentially adaptive, with females responding to cues that indicate the quality of oviposition sites for incubation of eggs. Males responded to cues with implications for optimal sperm allocation.
Oviposition decisions can have important fitness consequences for offspring. We investigated the responses of European bitterling, Rhodeus amarus, a freshwater fish that spawns in the gills of living unionid mussels, to oviposition site cues. Using an artificial mussel, we manipulated the flow velocity, dissolved oxygen concentration and odour cues of mussels presented to pairs of R. amarus. Females responded positively to mussel odour and to dissolved oxygen cues. Male response was dependent on mussel odour and the flow velocity of water emerging from the artificial mussel. These responses are potentially adaptive, with females responding to cues that indicate the quality of oviposition sites for incubation of eggs. Males responded to cues with implications for optimal sperm allocation. © 2017 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Irrespective of mating system, mothers exert primary control over their propagules, through the size and number of offspring, provisioning of eggs and embryos and, in taxa in which female mate choice operates, the paternal contribution of genes to offspring (Mousseau & Fox, 1998) . In many taxa, the female is the sole or predominant care-giver (Clutton-Brock, 1991) . Maternal experience can also be transmitted to offspring through cytoplasmic factors that influence offspring development (Smith & Ritchie, 2013 ). An additional means by which a mother can contribute to offspring success is through her oviposition site decisions (Mousseau & Fox, 1998; Refsnider & Janzen, 2010; Roitberg, 1998) , particularly in species that oviposit on discrete patches of a resource, such as parasitoids (Taylor, Müller, & Godfray, 1998) , brood parasites (Soler, 2014) , phytophagous insects (Mayhew, 1997) and seed beetles (Cope & Fox, 2003) . Oviposition site decisions have long been recognized as having significant evolutionary and ecological consequences (Adolph, 1920; Refsnider & Janzen, 2010) .
Maternal oviposition site decisions can affect the fitness of offspring if oviposition sites vary in quality. Quality may vary between resource types (e.g. between a range of host species), or because 'superparasitize' a resource patch (i.e. they deposit their eggs on the same resource patch as other females). The immediate and longer-term fitness outcomes of maternal oviposition decisions have received some attention (Shine & Harlow, 1996; Spence & Smith, 2013) . In many taxa, however, males also play a role in oviposition decisions (Refsnider & Janzen, 2010) .
The oviposition site decisions of males and females need not correspond. In some mating systems, males can influence female oviposition site decisions through harassment (C ordoba-Aguilar, 2009), the transfer of ejaculatory substances during mating (Wolfner, 2002) and controlling access to oviposition sites (Qvarnstr€ om & Forsgren, 1998), potentially resulting in sexual conflict (Spence & Smith, 2005) . If oviposition site decisions have different outcomes for the sexes and represent a possible arena for sexual conflict, a key question is whether the sexes attend to the same or different cues in making decisions.
Here we investigated the responses of male and female European bitterling, Rhodeus amarus, to oviposition site cues. The bitterling is a small freshwater cyprinid fish that uses living unionid mussels for oviposition (Smith, Reichard, Jurajda, & Przybylski, 2004) . Males defend small territories focused on one or more freshwater mussels (Tinbergen, 1951; Wiepkema, 1961) , to which 
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